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ELECTROMAGNETIC INTERFERENCE
SHIELDING FOR SYSTEM-IN-PACKAGE
TECHNOLOGY

TECHNICAL FIELD

Embodiments described herein generally relate to the field
ol electronic devices and, more particularly, to electromag-
netic mterference shielding for system-in-package technol-

0gy.
BACKGROUND

In fabricating a system-in-package (SiP), one of the
necessary processes 1s the application of electromagnetic
interference (EMI) shielding, which 1s required to minimize
EMI between the components in the package, and with other
devices.

A conventional process for EMI shielding for a system-in
package with a small form factor 1s a two-step process,
wherein a through-mold laser trench drilling process 1s
tollowed by conductive paste dispense or printing to form an
internal EMI shielding 1n between components 1n the SiP.
Commonly a physical vapor deposition process by sputter-
ing of copper 1s then used to produce an external EMI

shielding for the entire SiP.

This conventional EMI shielding method, although gen-
erally eflective 1n producing an EMI shield in a small form
factor, 1s complex and expensive due to the two-step pro-
cessing for EMI shielding and due to the high equipment
cost and low deposition rate of the sputtering process.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments described here are illustrated by way of
example, and not by way of limitation, in the figures of the
accompanying drawings in which like reference numerals
refer to similar elements.

FIG. 1 1s an illustration of EMI shielding processes for a
system-1n-package according to an embodiment;

FIG. 2A 1s an 1illustration of 1nitial processes for device
tabrication according to an embodiment;

FIG. 2B 1s an 1illustration of trench drilling for internal
EMI shielding;

FIG. 3A 1s an illustration of ball attachment and device
singulation according to an embodiment;

FIG. 3B 1s an 1llustration of conductive paste printing and
sintering;

FIG. 3C 1s an 1llustration of ball attachment and device
singulation;

FIG. 4A 1s an illustration of picking and placing devices
onto a carrier according to an embodiment;

FIG. 4B 1s an 1illustration of picking and placing devices
onto a carrier 1n a process;

FIG. 5A 1s an illustration of application of conductive
paste according to an embodiment;

FIG. 5B 1s an 1illustration of conformal sputtering for
external EMI shielding 1n a process;

FIG. 6A 1s an 1illustration of carrier debonding and sin-
gulation according to an embodiment;

FIG. 6B i1s an illustration of carrier debonding in a
process;

FIG. 7 1s an 1llustration of a system-1n-package according,
to an embodiment;:

FIG. 8 15 an 1llustration of a system-in-package fabricated
1N a Process;
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FIG. 9 1s an illustration of an embodiment of a mobile
device including a system-in-package according to an
embodiment; and

FIG. 10 1s an 1illustration of a process for fabrication of a
system-1n-package with a combined internal and external
EMI shielding according to an embodiment.

DETAILED DESCRIPTION

Embodiments described herein are generally directed to
clectromagnetic shielding for system-in-package technol-
0gy.

For the purposes of this description:

“System-1n-package” or “S1P” means a package or mod-
ule that includes multiple integrated circuits and that provide
all or part of the functions of an electronic system, including
a mobile electronic device.

“Mobile electronic device” or “mobile device” means a
smartphone, smartwatch, tablet computer, notebook or lap-
top computer, handheld computer, mobile Internet device,
wearable technology, or other mobile electronic device that
includes processing capability.

In some embodiments, an apparatus, system, or method
includes low cost fabrication of electromagnetic shielding
for system-in-package technology. In some embodiments,
an 1internal and external EMI shielding process requires only
a single process, the process applying using low cost and
high throughput conductive paste printing technology.

In some embodiments, a low cost and high throughput
conductive paste printing technology 1s used in a single
processing step to form both the internal EMI shielding in
between components 1n S1P and the external EMI shielding
for the entire S1P. In some embodiments, a single process for
internal and external EMI shielding simplifies the assembly
process tlow, and eliminates the requirement of an expensive
and slow sputtering process. In general sputtering i1s very
slow utilizing the amount of materials needed for EMI. For
this reason, the sputtering process would commonly take
multiple times longer than a process of depositing conduc-
tive paste.

Embodiments are not limited to particular conductive
paste. A conductive paste will generally include conductive
material 1n an adhesive (such as an epoxy) base. In some
embodiments, a conductive paste 1s chosen to make electri-
cal contact with the copper sidewalls of the package. In
some embodiments, a conductive paste includes a suili-
ciently high level of conductivity as well as proper sutlicient
adhesive properties.

FIG. 1 1s an illustration of EMI shielding processes for a
system-in-package according to an embodiment. In a con-
ventional process, an EMI shielding processing includes
conductive paste printing and sintering for internal EMI
shielding 110 1s followed by sputtering of material for
external EMI 120. These processes add to the cost and
complexity of the overall device fabrication.

In some embodiments, the EMI shielding processing 1s
modified to mclude only a single conductive paste printing
process for mternal and external EMI shielding, instead of
printing and sputtering. In this manner, more eflicient and
lower cost fabrication may be achuieved by eliminating the
expensive sputtering process irom the assembly process
flow.

In some embodiments, a process includes:

1—FEnclosing a package with conductive paste EMI for
both internal and external EMI shielding; and
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2—Providing a trench between devices that 1s sufliciently
wide enough to allow for sawing through the conductive
paste to singulate devices.

Although the resistivity of conductive paste 1s higher than
sputtered Cu (copper), and thus may require a thicker >
shielding and slightly larger form factors, the cost savings
provided by process simplification and elimination of the
expensive and slow sputter process may be significant 1in an
overall fabrication process.

FIG. 2A 1s an 1llustration of initial processes for device
fabrication according to an embodiment. In some embodi-
ments, a pre-solder formation by paste printing 1s provided.

In some embodiments, multiple chips and components (such
as chip C1 210 and chip C2 215 are attached to a substrate

strip 220, together with the application of pre-solder 225. In

some embodiments, a process further includes capillary
underfill (CUF) (11 needed) and molding with dielectric

material 230 to form the mitial elements. In some embodi-
ments, the substrate strip includes edge contacts (which are 2¢
in general copper contact walls) 235.

FIG. 2B 1s an illustration of trench drilling for internal
EMI shielding. In some embodiments, a through mold
trench drilling process for the internal EMI shielding utiliz-
ing the pre-solder 225 as a laser stop. In some embodiments, 25
a system-in-package includes at least one drilled trench for
the formation of an internal EMI shielding.

FIG. 3A 1s an 1llustration of ball attachment and device
singulation according to an embodiment. In some embodi-
ments, a process includes ball attachment 240 and the 30
singulating of the system-in-package devices 245 to expose
the edge contacts 235 for connection to a ground plane. In
some embodiments, no conductive paste 1s applied at this
point 1n a fabrication process.

In contrast, FIG. 3B 1s an 1llustration of conductive paste 35
printing and sintering. As illustrated, a conventional process
includes conductive paste 250 printing and sintering
(wherein the temperature and duration required for sintering
1s dependent on the particular material) for internal EMI
shielding. FIG. 3C 1s an 1illustration of ball attachment and 40
device singulation. As 1illustrated, the conventional process
includes ball contact attachment 240 and the singulating of
the system-in-package devices 245 to expose the edge
contacts 235. However, this 1s occurring subsequent to the
conductive paste 250 printing and sintering process in FIG. 45
3B.

FIG. 4A 1s an illustration of picking and placing devices
onto a carrier according to an embodiment. In some embodi-
ments, a process proceeds with the pick and placing of the
singulated devices 243 onto a carrier 260 to be bonded with 50
an adhesive 2355. In some embodiments, a process includes
placement of devices with suflicient spacing to enable a
sawing process through conductive paste at a completion of
the fabrication process. In some embodiments, the spacing
between devices 1s dependent on a chosen singulation tech- 55
nology for the process.

FIG. 4B 1s an 1illustration of picking and placing devices
onto a carrier 1n a process. As illustrated, a conventional
process proceeds with the pick and placing of the singulated
devices 245 onto a carrier 260 to be bonded with an adhesive 60
255. However, the devices include the previously applied
conductive paste 250.

FIG. 5A 1s an 1illustration of application of conductive
paste according to an embodiment. In some embodiments, a
process with vacuum printing of conductive paste 265 and 1s 65
applied to remove air entrapment or voiding 1n the applied
material followed by sintering. In some embodiments, the
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vacuum printing operation 1s applied to provide adequate
coverage and voiding elimination of the conductive paste
application.

In contrast, FIG. 5B 1s an 1illustration of conformal sput-
tering for external EMI shielding 1n a process. As illustrated
in FIG. 5B, a conventional process proceeds with conformal
sputtering of the device to generate an external EMI shield-
ing 270 (where conformal sputtering refers to the formation
ol a coating that conforms to the contours of the device).

FIG. 6A 1s an 1illustration of carrier debonding and sin-
gulation according to an embodiment. In some embodi-
ments, a process further includes adhesive release and
debonding of the carrier, and the singulation of the SiP
devices, wherein the singulation requires cutting through the
conductive paste 265.

In contrast, FIG. 6B 1s an 1llustration of carrier debonding,
in a process. As 1llustrated in FIG. 6B, a conventional
process continues with release of the adhesive 255 and the
release of the previously singulated devices from the carrier
260.

FIG. 7 1s an illustration of a system-in-package according,
to an embodiment. In some embodiments, a system-in-
package 700 includes multiple chips and components,
including, for example, chips C1 and C2, attached to a
substrate 720, to which there may be attached ball contacts
740. In some embodiments, the chips and components are
molded 1n a molding dielectric compound 735 to generate a
system-1n-package. In some embodiments, the system-in-
package includes at least one laser drilled trench 727 for
internal EMI shielding.

In some embodiments, the system-in-package includes a
combined internal and external EMI shielding fabricated
with a conductive paste 765. In some embodiments, the
shielding includes conductive paste that 1s vacuum printed
and sintered to generate the internal and external EMI
shielding.

FIG. 8 1s an 1llustration of a system-in-package fabricated
in a process. As illustrated 1n FIG. 8, a system-in-package
800 fabricated 1n a conventional process includes multiple
chips and components, including, for example, chips C1 and
C2, attached to a substrate 820, to which there may be
attached ball contacts 840. The chips and components are
molded 1n a molding dielectric compound 835 to generate a
system-1n-package.

The system-in-package according to a conventional pro-
cess 1cludes separate internal and external EMI shielding,
wherein an 1ternal EMI shielding 1s fabricated with con-
ductive paste 885 and an external EMI shielding 1s fabri-
cated with a conformal sputtered shield 890.

FIG. 9 1s an illustration of an embodiment of a mobile
device including a system-in-package according to an
embodiment. In this illustration, certain standard and well-
known components that are not germane to the present
description are not shown. Elements shown as separate
clements may be combined. In some embodiments, a mobile
device 900 includes a system-in-package 905, wherein the
system-1n-package 905 includes a combined internal and
external EMI shield 907, wherein the EMI shield 1s fabri-
cated using a conductive paste.

In some embodiments, a system-in-package includes a
processing means such as one or more processors 910
coupled to one or more buses or interconnects, shown 1n
general as bus 9635, In some embodiments, the processors
910 may include one or more general-purpose processors or
special-processor processors. The bus 965 1s a communica-
tion means for transmission of data. The bus 965 is illus-
trated as a single bus for simplicity, but may represent
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multiple diflerent interconnects or buses and the component
connections to such interconnects or buses may vary. The
bus 965 shown 1n FIG. 9 15 an abstraction that represents any
one or more separate physical buses, point-to-point connec-
tions, or both connected by appropriate bridges, adapters, or
controllers.

In some embodiments, the system-in-package 905
includes one or more memories 915, which may include a
random access memory (RAM) or other dynamic storage
device or element as a main memory for storing information
and 1nstructions to be executed by the processors 910,
wherein main memory may include, but 1s not limited to,
dynamic random access memory (DRAM); a non-volatile
memory; and a read only memory (ROM) 630 or other static
storage device for storing static information and instructions
for the processors 910.

In some embodiments, the system-in-package 905
includes one or more transmitters or receivers 940 coupled
to the bus 965 to provide wired or wireless communications.
In some embodiments, the system-in-package 9035 includes
additional logic 950, wherein the logic may be special
purpose logic for more one or more purposes.

In some embodiments, the mobile device 900 may include
one or more antennae 944, such as dipole or monopole
antennae, for the transmission and reception of data via
wireless communication using a wireless transmitter,
receiver, or both, and one or more ports 942 for the trans-
mission and reception of data via wired communications.
Wireless communication includes, but 1s not limited to,
Wi-F1, Bluetooth™, near field communication, and other
wireless communication standards. In some embodiments,
the mobile device 900 includes a display 950, which may
include a liquid crystal display (LCD), and may include
touch sensitivity.

The mobile device 900 may also comprise a battery or
other power source 960, which may include a solar cell, a
tuel cell, a charged capacitor, near field inductive coupling,
or other system or device for providing or generating power
in the mobile device 900. The power provided by the power
source 960 may be distributed as required to elements of the
mobile device 900, including the system-in-package 905.

FIG. 10 1s an illustration of a process for fabrication of a
system-1n-package with a combined internal and external
EMI shielding according to an embodiment. In some
embodiments, a process 1000 includes:

1004: Application of pre-solder on substrate strip and
attachment of multiple chips and components on substrate
strip.

1006: Capillary underfill (CUF) (1f needed) and molding
with dielectric material to form the initial elements.

1007: Perform laser trenching.

1008: Ball contact attachment.

1010: Singulation of the system-in-package devices, the
singulation exposing edge contacts for each device in the
substrate to provide connection to a ground plane. In some
embodiments, no conductive paste 1s applied at this point 1n
a Tabrication process.

1012: Pick and place the singulated devices onto a carrier
to be bonded with an adhesive, including placement of
devices with suflicient spacing to enable a sawing process
through the conductive paste at a completion of the fabri-
cation process.

1014: Printing of conductive paste and sintering of the
conductive paste. In some embodiments, the printing of the
conductive paste includes vacuum printing of the paste.

1016: Adhesive release and debonding of the carrier.
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1018: Singulation of the Si1P devices including cutting
through the conductive paste. The resulting system-in-pack-
age devices each include a combined internal and external
EMI shield.

In the description above, for the purposes of explanation,
numerous specific details are set forth 1n order to provide a
thorough understanding of the described embodiments. It
will be apparent, however, to one skilled 1n the art that
embodiments may be practiced without some of these spe-
cific details. In other instances, well-known structures and
devices are shown 1n block diagram form. There may be
intermediate structure between illustrated components. The
components described or illustrated herein may have addi-
tional 1inputs or outputs that are not illustrated or described.

Various embodiments may 1include various processes.
These processes may be performed by hardware components
or may be embodied 1mn computer program or machine-
executable 1nstructions, which may be used to cause a
general-purpose or special-purpose processor or logic cir-
cuits programmed with the instructions to perform the
processes. Alternatively, the processes may be performed by
a combination of hardware and software.

Portions of various embodiments may be provided as a
computer program product, which may include a computer-
readable medium having stored thereon computer program
instructions, which may be used to program a computer (or
other electronic devices) for execution by one or more
processors to perform a process according to certain
embodiments. The computer-readable medium may include,
but 1s not limited to, magnetic disks, optical disks, read-only
memory (ROM), random access memory (RAM), erasable
programmable read-only memory (EPROM), electrically-
crasable programmable read-only memory (EEPROM),
magnetic or optical cards, flash memory, or other type of
computer-readable medium suitable for storing electronic
instructions. Moreover, embodiments may also be down-
loaded as a computer program product, wherein the program
may be transferred from a remote computer to a requesting
computer.

Many of the methods are described in their most basic
form, but processes can be added to or deleted from any of
the methods and information can be added or subtracted
from any of the described messages without departing from
the basic scope of the present embodiments. It will be
apparent to those skilled 1n the art that many further modi-
fications and adaptations can be made. The particular
embodiments are not provided to limit the concept but to
illustrate 1t. The scope of the embodiments 1s not to be
determined by the specific examples provided above but
only by the claims below.

If 1t 1s said that an element “A” i1s coupled to or with
clement “B,” element A may be directly coupled to element
B or be indirectly coupled through, for example, element C.
When the specification or claims state that a component,
feature, structure, process, or characteristic A “causes” a
component, feature, structure, process, or characteristic B, 1t
means that “A” 1s at least a partial cause of “B” but that there
may also be at least one other component, feature, structure,
process, or characteristic that assists 1n causing “B.” If the
specification indicates that a component, feature, structure,
process, or characteristic “may”, “might”, or “could” be
included, that particular component, feature, structure, pro-
cess, or characteristic 1s not required to be included. If the
specification or claim refers to “a” or “an” element, this does
not mean there 1s only one of the described elements.

An embodiment 1s an implementation or example. Rel-

erence 1 the specification to “an embodiment,” “one
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embodiment,” “some embodiments,” or “other embodi-
ments” means that a particular feature, structure, or charac-
teristic described in connection with the embodiments 1s
included 1n at least some embodiments, but not necessarily
all embodiments. The various appearances ol “an embodi-
ment,” “one embodiment,” or “some embodiments” are not
necessarily all referring to the same embodiments. It should
be appreciated that 1n the foregoing description of exem-
plary embodiments, various features are sometimes grouped
together 1n a single embodiment, figure, or description
thereol for the purpose of streamlining the disclosure and
aiding 1n the understanding of one or more of the various
novel aspects. This method of disclosure, however, 1s not to
be mterpreted as reflecting an intention that the claimed
embodiments requires more features than are expressly
recited 1n each claim. Rather, as the following claims retlect,
novel aspects lie 1n less than all features of a single fore-
going disclosed embodiment. Thus, the claims are hereby
expressly incorporated into this description, with each claim
standing on 1ts own as a separate embodiment.

In some embodiments, a system-in-package includes a
substrate; a plurality of chips and components attached to
the substrate; dielectric molding over the chips and compo-
nents; and an electromagnetic interference (EMI) shield. In
some embodiments, the EMI shield 1s formed from a con-
ductive paste, and the EMI shield provides a combined
internal EMI shield between chips and components of the
system-1n-package and external EMI shield for the system-
in-package.

In some embodiments, wherein the conductive paste 1s a
vacuum printed conductive paste.

In some embodiments, the system-in-package includes
capillary underfill (CUF) of the chips and components.

In some embodiments, further including least one laser
drilled trench. In some embodiments, the EMI shield
includes shielding 1n the at least one laser drilled trench.

In some embodiments, the substrate includes one or more
edge contacts, and wherein the conductive paste provides an
clectrical connection to the one or more edge contacts.

In some embodiments, the EMI shield 1s formed without

material sputtering.

- R 4 4

In some embodiments, a method includes attachment of

multiple chips and components on a substrate strip; over-

molding of chips and components; singulating a plurality of

system-in-package devices including cutting through the
substrate strip; placing the singulated devices onto a carrier
and bonding with an adhesive, printing and sintering of a
conductive paste over each of the singulated devices; adhe-

sive release and debonding of the carrier; and singulation of

a plurality of shielded system-in-package devices.

In some embodiments, the conductive paste forms a
combined internal electromagnetic interference (EMI)
shield and external EMI shield.

In some embodiments, the method turther includes appli-
cation ol pre-solder on the substrate.

In some embodiments, the method further includes laser
drilling at least one trench 1n the dielectric molding, wherein
the combined EMI shield includes internal shielding in the
at least one trench.

In some embodiments, printing of the conductive paste
includes a vacuum printing process for the conductive paste.

In some embodiments, the method further 1includes per-
torming capillary underfill (CUF) of the chips and compo-
nents on the substrate strip.
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system-in-package devices including cutting of the substrate
1s to expose one or more edge contacts.
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In some embodiments, the singulating of the plurality of
shielded system-in-package devices 1ncludes cutting
through the conductive paste.

In some embodiments, placing the singulated devices
onto a carrier includes placement of singulated devices with
suflicient spacing to enable a sawing process through the
conductive paste.

In some embodiments, a mobile device includes a pro-
cessor to transmit data; a transmitter to transmit data and a
recelver to receive data; and an antenna for data transmis-
sion. In some embodiments, at least the processor 1s
included 1n a system-in-package, and the system-in-package
including a substrate; a plurality of chips and components
attached to the substrate; dielectric molding over the chips
and components; and an electromagnetic interference (EMI)
shield, wherein the EMI shield formed from a conductive
paste, and the EMI shield providing a combined internal
EMI shield between chips and components of the systems-
in-package and external EMI shield for the system-in-
package.

In some embodiments, the system-in-package includes at
least one laser drilled trench. In some embodiments, the EMI
shield includes shielding in the at least one laser drilled
trench.

In some embodiments, the substrate includes one or more
edge contacts, and wherein the conductive paste provides an
clectrical connection to the one or more edge contacts.

What 1s claimed 1s:

1. A system-in-package comprising;:

a substrate;

a plurality of chips and components attached to the
substrate, wherein a first of the plurality of chips and a
second of the plurality of chips are attached to the
substrate and are laterally adjacent to one another;

dielectric molding over the chips and components; and

an eclectromagnetic interference (EMI) shield over the

system-in package, wherein:

the EMI shield being formed from a conductive paste,
and

the EMI shield to provide a combined internal EMI
shield between the chips and components of the
system-1n-package and external EMI shield for the
system-1n-package, wherein the EMI shield 1s con-
tinuous over the chips, laterally between the laterally
adjacent first and second of the plurality of chips, and
along sidewalls of the substrate.

2. The system-in-package of claim 1, further comprising
capillary underfill (CUF) of the chips and components.

3. The system-in-package of claim 1, further comprising
least one laser drilled trench.

4. The system-in-package of claim 3, wherein the EMI
shield includes shielding with the conductive paste 1n the at
least one laser drilled trench.

5. The system-in-package of claim 1, wherein the sub-
strate includes one or more edge contacts, and wherein the
conductive paste provides an electrical connection to the one
or more edge contacts.

6. The system-in-package of claim 1, wherein EMI shield
1s formed without material sputtering.

7. The system-in-package of claim 1, wherein the adhe-
sive of the conductive paste 1s an epoxy.

8. A method comprising;

attachment of multiple chips and components on a sub-
strate strip, wherein a first of the multiple chips and a
second of the multiple chips are attached to the sub-
strate strip and are laterally adjacent to one another;

overmolding of chips and components;
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singulating a plurality of system-in-package devices
including
cutting through the substrate strip to form a cut substrate
strip;
placing the singulated devices onto a carrier and bonding
with an adhesive;
printing and sintering of a conductive paste over each of
the singulated devices, and wherein printing of the
conductive paste includes a vacuum printing process
for the conductive paste, wherein the conductive paste
1s continuous over the chips, laterally between the
laterally adjacent first and second of the multiple of
chips, and along sidewalls of the cut substrate strip;
adhesive release and debonding of the carrier; and
singulating a plurality of shielded system-in-package
devices.

9. The method of claim 8, wherein the conductive paste
forms a combined internal electromagnetic interference
(EMI) shield and external EMI shield.

10. The method of claim 8, further comprising;:

application of pre-solder on the substrate.

11. The method of claim 10, further comprising:

laser drilling at least one trench in the dielectric molding,

wherein the combined EMI shield includes internal
shielding with the vacuum printed conductive paste 1n
the at least one trench.

12. The method of claim 8, further comprising performing
capillary underfill (CUF) of the chips and components on the
substrate strip.

13. The method of claim 8, wherein the singulating of a
plurality of system-in-package devices including cutting of
the substrate to expose one or more edge contacts.

14. The method of claim 8, wherein the singulating of the
plurality of shielded system-in-package devices includes
cutting through the conductive paste.
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15. The method of claim 14, further wherein placing the
singulated devices onto a carrier includes placement of
singulated devices with suflicient spacing to enable a sawing,
process through the conductive paste.

16. A mobile device comprising:

a processor to transmit data;

a transmitter to transmit data and a receiver to receive

data; and an antenna for data transmission;
wherein at least the processor 1s mcluded 1 a system-in-
package, and wherein the system-in-package includes:

a substrate;
a plurality of chips and components attached to the

substrate, wherein a first of the plurality of chips and a
second of the plurality of chips are attached to the
substrate and are laterally adjacent to one another;
dielectric molding over the chips and components; and
an electromagnetic interference (EMI) shield over the
system-1n-package, wherein: the EMI shield being
formed from a conductive paste, and
the EMI shield providing a combined internal EMI
shield between chips and components of the sys-
tem-in-package and external EMI shield for the
system-in-package, wherein the EMI shield 1s
continuous over the chips, laterally between the
laterally adjacent first and second of the plurality
of chips, and along sidewalls of the substrate.

17. The mobile device of claim 16, wherein the system-
in-package includes at least one laser drilled trench.

18. The mobile device of claim 17, wherein the EMI
shield includes shielding with the vacuum printed conduc-
tive paste in the at least one laser drilled trench.

19. The mobile device of claim 16, wherein the substrate
includes one or more edge contacts, and wherein the con-
ductive paste provides an electrical connection to the one or
more edge contacts.
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